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PACKAGE FOR PRESERVING A MEDICAL DEVICE OR THE LIKE 



FIELD OF THE INVENTION 

The present invention relates in general to a package for preserving a medical device or the like, 
and in particular to a package with an external capsule for preserving a dental implant, the 
external capsule being provided with a mechanism for releasing the dental implant such as to 
minimize the danger of contamination of the dental implant. 

BACKGROUND ART 

A package with an external capsule for preserving a dental implant is known from US Patent No. 
6 261 097 which was assigned to the assignee of the present invention and the fixll content of 
which is herewith incorporated by reference. 

According to US Patent No. 6 261 097 there is provided, as shown in prior art Fig. 1, an implant 
1 and a holding element 100 with an extension element 121 releasably associated with the 
implant 1 . In the assembled state, an ampoule 200, with the implant 1 held therein by the holding 
element 100, is inserted into an external capsule 300. The external capsule 300 comprises a 
hollow cylinder 310, the base 311 of which is closed, and a screw-on closure cap 320. On the 
. inside of the cylinder 310, parallel to and at a distance from the base 311, there is a support 
shoulder 313, which is intended to act as an axial stop for the first planar base side on a fixing 
part 210 of the inserted ampoule 200. In this case, the support shoulder 313 comprises four webs 
which are offset through 90 DEG in each case. The closure cap 320 points towards a stand part 
220 of the ampoule 200. At most in the region of the clearance between the second planar base 
side on the stand part 220 and the closure cap 320, the ampoule 200 can move on the axis M and 
otherwise lies in a stable position in the external capsule 300 in the event of vibrations. 

The implant 1 is held by a holding element 100 with a screw 101 and a sleeve part 102. An 
externally threaded part 131 of the screw 101, which projects through the sleeve part 102, 
engages in an internally threaded bore 14 on the implant 1, while a mating shoulder 161 of a 
shoulder part 160 of the sleeve part 102 rests on an implant shoulder. A fixing part 110 of the 
holding element 100 is latched into the fixing part 210 of an ampoule 200, i. e. the cylindrical 
section 116 of the holding element 100 is clamped in a laterally open indent 212 in the ampoule 
200 and is surrounded laterally by the two jaws 215, 216. The annular shoulders of the holding 
element 100 bear against the fixing part 210 on both sides. In this way, the implant 1 is held in 
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line with the center axis M inside the ampoule 200 without coming into contact with the 
ampoule 200. 

The ampoule 200 for accommodating the implant 1, which is shown in more details in prior art 
Figs. 2 A through 2D and which is in principle cylindrical, has the fixing part 210 on the first 
planar base side and the stand part 220 on the opposite, second planar base side. A cylindrical 
casing 230 extends between the fixing part 210 and the stand part 220, in which casing there is a 
large-area cutout 231 which runs from the fixing part 210 as far as the stand part 220 and 
extends, for example, over a quarter to a half of the radial circumference of the ampoule 200. 
The implant 1 , which is held in the ampoule 200, can be pulled out through this lateral cutout 
231. Thus, the cylindrical casing 230 which remains in the region of the cutout 231, is in the 
form of an open shell 232, while in the stand part 220 the cylindrical casing 230 is entirely 
retained, where it produces, as it were, a tubular section 221. The second planar base side may be 
open or closed or partially open. 

The cutout 23 1 extends as far as the fixing part 210, which is in the form of a circular end plate, 
so that the associated first planar base side is largely closed and the cylindrical casing 230 is 
perpendicular to the fixing part 210. The laterally open indent 212 is situated in the fixing part 
210, and this indent 2 12, together with the cutout 23 1, face in the same direction. The indent 212 
is in principle in the form of a slot with rounded sections 218 at the peripheral entry. In the 
region of the theoretical center axis M the indent 212 has a constriction 213, behind which the 
indent 212 widens in the manner of a semicircle. The result is that the two jaws 215, 216 are 
mutually opposite on the fixing part 210. Beyond the indent 212, cutting further into the fixing 
part 210 towards the cylindrical casing 230, there is an expansion groove 217, so that when an 
implant 1 or a holding element 100 bearing the implant 1 is being pressed in and out between the 
jaws 215, 216, the latter are better able to spread apart elastically. When the holding element 100 
is being pressed in, after its cross-section has overcome the constriction 213, the holding element 
100 latches into the indent 212 and the jaws 215, 216 move closer together again. Owing to the 
asymmetric distribution of material, the center of gravity of the ampoule 200 lies outside the 
center axis M, so that an ampoule 200 which is lying horizontally and hence rolling quickly 
comes to a halt. In order additionally to prevent the ampoule 200 from rolling off the surface, in 
each case one bead 233 is provided on the outside of the cylindrical casing 230, in an axial 
position and parallel to the edges, of the cutout 231. The plane which extends between the two 
beads 233 divides the tubular ampoule 200 into two longitudinal halves. With the stand part 220 
at the bottom, the ampoule 200 can be placed vertically resting on the second planar base side. A 
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suitable material for the ampoule 200 is a biocompatible plastic. 

m 

Unfortunately, however, the known solution of US Patent No. 6 261 097, in particular in case of 
handling with a fluid, is sensitive to contamination prior to implanting the dental implant upon 
extracting the ampoule with the holding element and dental implant from the external capsule. 
Therefore, particular procedures must be implemented to make sure that the extraction step from 
the external capsule is performed in a sterile environment. In addition, the extraction process of 
the holding element from the external capsule is complicated. 

Another capsule or package for a dental implant is known from WO-A-02 30315. The known 
package according to WO-A-02 30315 comprises a protective housing and a holder arranged to 
support the dental implant spaced from the lateral walls of the protective housing. The holder is 
arranged for sliding motion into and out of the protective housing, such that, when the holder is 
extracted from the housing it allows access to the dental implant. The latter solution is even more 
sensitive to contamination as the dental implant is fully unprotected upon extraction from the 
protective housing. 

SUMMARY OF THE INVENTION 

In view of the foregoing it is an object of the present invention to provide for a package for 
preserving a medical device, in particular a dental implant, which avoids the drawbacks of the 
prior art and which provides for safe and easy handling the medical device or the dental implant 
prior to implantation. 

The above object as well as further objects which will become apparent hereinafter are achieved 
by a package for preserving a medical device and the like as defined in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features, and advantages of the invention, as well as presently 
preferred embodiments thereof, will .become more apparent from a reading of the following 
description, in connection with the accompanying drawings in which: 

Fig. 1 is a sectional view of a package with an external capsule for preserving a dental 
implant according to the prior art of US Patent No. 6 261 097; 

Figs. 2 A through 2D show various views of an ampoule as known from US Patent No. 6 
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26 1 097 for use with the external capsule according to Fig. 1 ; 

Fig. 3 shows a partially cutaway view of a first embodiment of a package with an 
external capsule for preserving a medical device, in particular a dental implant, according to the 
present invention; 

Figs. 4A through 4C show the first embodiment of the present invention in use from the 
closed state of the external capsule with an ampoule holding the dental implant up to the 
separation of the ampoule with the dental implant from the capsule; 

Fig, 5 shows a sectional view of a second embodiment of a package with an external 
capsule for preserving a medical device, in particular a dental implant, according to the present 
invention; 

Figs. 6A through 6C show the second embodiment of the present invention in use from 
the closed state of the external capsule with an ampoule holding the dental implant up to the 
separation of the ampoule with the dental implant from the capsule; 

« ■ 

Fig. 7 shows a cross sectional view of a third embodiment of a package with an external 
capsule for preserving a medical device, in particular a dental implant, according to the present 

■ 

invention; 

Figs. 8A through 8D show the third embodiment of the present invention in use from 
the closed state of the external capsule with an ampoule up to the separation of the ampoule from 
the capsule; 

Fig. 9A shows a cross sectional view of a fourth embodiment of a package with an 
external capsule for preserving a medical device, in particular a dental implant, according to the 
present invention; 

Fig. 9B shows a perspective view of the external capsule of the fourth embodiment with 
a bayonet lock for receiving the cap; 

Fig. 9C shows a sectional view of the cap according to the fourth embodiment of the 
present invention; and 

Figs. 10A through 10C show the fourth embodiment of the present invention in use 
from the closed state of the external capsule with an ampoule up to the separation of the ampoule 
from the capsule. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Basically the embodiments disclosed hereinbelow may provide for a click and drop mechanism 
for separating the ampoule with the implant hold therein from a cap or a transport means when 
the ampoule/holder combination is removed with the cap or the transport means from an external 
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While in the embodiments shown herein the click and drop mechanism is activated by pressing 
in an axial direction of the external capsule it is conceivable that the click and drop mechanism is 
activated in a lateral direction in order to separate the ampoule with the implant hold therein 
from a cap or from a transport means. Therefore, embodiments with a lateral activation are also 
envisaged to be within the gist and scope of the present invention, as defined in the appended 
claims. 

Furthermore, while in the embodiments shown herein there is provided an ampoule holding the 
implant, the person skilled in the art will appreciate that the implant or another device, such as a 
drill, can be attached directly to and separated from the cap or the transport means without 

• ■ 

departing from the gist and the scope of the present invention, as defined in the appended claims. 
Clearly this variation of the invention needs modifying the device (for instance the implant or the 
drill) to cooperate with the cap in a similar manner to the ampoule. 

With reference to Figs. 3 and 4A through 4C there is shown a first embodiment of a package 
with an external capsule for preserving a medical device, in particular a dental implant, 
according to the present invention. As shown in Fig. 3, the external capsule, which may have a 
substantially cylindrical shape, is indicated by reference numeral 30 and is closed by a cap 31. 
The capsule 30 may be made of a transparent material, as shown in Fig. 4A or an opaque 
material. Transparent materials are preferred. 

Preferably the cap 31 engages the open portion of the capsule 30 threadingly to provide for a 
sealed enclosure within the capsule 30. Advantageously the sealed enclosure may be filled with a 
fluid 32, such as an electrolyte or an* aqueous solution, and houses an ampoule indicated with 
reference numeral 33 which holds a dental implant 34 via a holding element 35. The ampoule 33, 
the dental implant 34 and the holding element 35 can be devised and interact in the manner 
described in the prior art US Patent No 6 261 097 and explained hereinabove. The person skilled 
in the art will however appreciate that the ampoule 33, the dental implant 34 and the holding 
element 35 may have other alternative configurations without departing from the scope of the 
present invention as defined in the appended claims. 

As shown in Figs. 3, 4 A and 4B the cap 31 is provided at the lower part thereof with a safety 
ring 3 1 A which remains in place on the external capsule 30 once the cap 3 1 is separated from the 
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capsule 30 by breaking the safety ring 31 A. The lateral area of the cap 31 is provided with a 
facetted surface 3 IB such as to facilitate the gripping thereof by hand or an appropriate tool (not 
shown). The top surface of the cap 31 is provided with two lateral extensions 31C which 
essentially also enable the gripping and the turning of the cap 3 1 . 

According to the first embodiment of the present invention a knob 36 is provided at the upper 
surface of the cap 31, the knob 36 having a lower hollow cylindrical portion 36A which engages 
an upward projection 3 ID of the cap 31. The lower portion 3 IE of the cap 31 extending below 
the projection 3 ID is adapted to rest on a top portion 33A of the ampoule 33 in the stored state 
of the dental implant, as shown in Fig. 3. Furthermore, a downward extension 3 IF of the cap 31 
which protrudes between the external capsule 30 and the ampoule 33 is snap engaged into a 
groove 33B of the ampoule 33. The complementary solution with a groove on the downward 
extension 3 IF of the cap 3 1 and a corresponding snap protrusion on the ampoule 33 is envisaged 
as being within the scope of the present invention. Both the downward extension 3 IF and the 
groove 33B may have a partial or full circumferential extension as long as a sufficient snap force 
is provided to remove the ampoule 33 from the external capsule 30 with the ampoule 33 engaged 
with the cap 3 1 as shown in Fig. 4B. 

According to one aspect of the first embodiment of the present invention the top portion 3 1G of 
the cap 31 extending around the projection 3 ID is made of a resilient or elastic material, such 
that upon depressing the knob 36 in a downward direction the elastic top portion 3 1G of the cap 
31 moves downwards and the cap 31 may become disengaged from the ampoule 33, as shown in 
Fig. 4C. In other words, the depression of the knob 3 6. causes the separation of the downward 
extension 3 IF from the groove 33B. As suggested above, the knob 36 may be replaced by lateral 
wings (not shown) provided in the surface 3 IB and cooperating with the upper edge of the 
ampoule 33 such that the axial actuation by depressing the knob to disengage the ampoule is 
replaced by a lateral actuation by pressing the wings. 

The person skilled in the art will appreciate that other alternative solutions for conveying the 
downward movement of the knob 36 to the top portion 33A of the ampoule 33 may be provided 
and are encompassed by the scope of the present invention as defined in the appended claims. 
For instance the knob 36 may be slidingly accommodated in an opening of the cap 31, such that 
it directly interacts with the top portion 33 A of the ampoule 33 causing its separation from the 
external capsule 30. However, in this alternative, the overall sealing performance of the device, 
which is highly desirable for the medical tool of the present invention, is diminished. 
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The operation of the first embodiment of the present invention is as follows. A non-sterile 
assistance unscrews the cap 31 from external capsule 30 and separates the cap 31 with the 
ampoule 33 holding the dental implant 34 from the external capsule 30 by gripping with one 
hand, for instance, the lateral extension 31C and with the other hand the external capsule 30, as 
shown in Fig. 4B. Furthermore, the cap 31 with the ampoule 33 and the dental implant 34 is 
brought over the sterile surgery area. Finally, the ampoule 33 with the dental implant 34 is 
separated from the cap 31 by axially depressing the knob 36 and falls practically into the sterile 
surgery area. Therefore, any undesired interference of the non-sterile assistance with the dental 
implant 34 is avoided and the removal of the ampoule 33 with the cap 31 from the external 
capsule 30 is no longer a problem. The fluid 32, if used, remains within the external capsule 30 
and the dental implant 34 is delivered to the dentist or surgeon in the same state as in that of US 
Patent No. 6 261 097, as apparent from present Fig. 4C. 

* 

With reference to Figs. 5 and 6A through 6C there is shown a second embodiment of a package 
with an external capsule for preserving a medical device, in particular a dental implant, 
according to the present invention. As shown in Fig. 5, the external capsule, which may have a 
substantially cylindrical shape, is indicated by reference numeral 40 and is closed by a cap 41. 
The capsule 40 may be made of a transparent material or an opaque material. Transparent 
materials are preferred. 

As shown in Figs. 5, 6A and 6B the cap 41 is provided at the lower part thereof with a safety 
ring 41 A which remains in place on the external capsule 40 once the cap 41 is separated from the 
capsule 40 by breaking the safety ring 41 A. The lateral area 41B of the cap 41 may be adapted to 
facilitate the gripping thereof by hand or an appropriate tool (not shown). 

According to the second embodiment of the present invention, the cap 4 1 clamps a transporter 47 
between a shoulder 41C thereof and the upper edge 40 A of the opening of the external capsule 
40, such that the inner part of the capsule 40 is provided with an improved seal which is highly 
desirable and provides advantages for the medical device according to the present invention. As 
in the case of the first embodiment, the inner part of the capsule 40 may be advantageously filled 
with a fluid 42, such as an electrolyte or an aqueous solution, and houses an ampoule indicated 
with reference numeral 43 which holds a dental implant 44 via holding element 45. The ampoule 
43, the dental implant 44 and the holding element 45 can be devised and interact in the manner 
described in the prior art US Patent No 6 261 097 and explained hereinabove. The person skilled 
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in the art will however understand that, in a similar manner to the first embodiment of the 
invention, the ampoule 43, the dental implant 44 and the holding element 45 may have other 
alternative configurations without departing from the scope of the present invention as defined in 
the appended claims. 

In the stored state of the dental implant, according to the second embodiment of the invention, 
the ampoule 43 holding the dental implant 44 is held in place at the upper edge 40A of the 
opening of the external capsule 40 by a press-fit mechanism designated with reference numeral 
47B which engages both a raised peripheral edge 43B of the ampoule 43 and the upper edge 40A 
of the external capsule 40. A knob 46 is provided with a downwardly extending cylindrical 
hollow section 46 A which is slidingly engaged into the transporter 47. The transporter 47 
includes rim 47A that limits the sliding motion of the knob 46 and facilitates gripping. The lower 
section of the cylindrical hollow section 46A is accommodated in a space defined by a top 
portion 43 A of the ampoule 43 and a raised peripheral edge 43B of the ampoule 43 in such a 
manner that the lowermost part of the cylindrical hollow section 46A substantially contacts the 
top portion 43A of the ampoule 43 and a gap is left between the raised peripheral edge 43B of 
the ampoule 43 the cylindrical hollow section 46A. By virtue of the gap an easy separation of the 
knob 46 (along with the transporter 47) from the ampule 43 is possible, as described hereinbelow 
with reference to Fig. 6C. 

As shown in Fig. 6 A, in a first step, the cap 41 is unscrewed from the external capsule 40 leaving 
the transporter 47, the knob 46, the ampoule 43 with the dental implant 44 and the capsule 40 in 
an assembled state. 

Furthermore, as shown in Fig. 6B, in a second step, the transporter 47, the knob 46 and the 
ampoule 43 with the dental implant 44 are removed from the external capsule 40 as one unit, as 
the press-fit mechanism 47B of the transporter 47 still presses on the raised peripheral edge 43B 
of the ampoule 43. At this stage the ampoule 43 with the dental implant 44 are removed from the 
fluid 42 in the external capsule 40, if any. Preferably the removing of the unit formed by the 
transporter 47, the knob 46 and the ampoule 43 occurs by gripping the transporter 47 at the rim 
47A (with one hand) and the external capsule 40 (with the other hand) and pulling in different 
directions. 

Finally, as indicated in Fig. 6C, when the knob 46 is depressed, the press-fit mechanism 47B of 
the transporter 47 becomes disengaged from the raised peripheral edge 43B of the ampoule 43, 
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thus allowing separation of the ampoule 43 from the transporter 47 and the knob 46. 

The operation of the second embodiment of the present invention is as follows. A non-sterile 
assistance unscrews and separates the cap 41 from external capsule 40. Subsequently, the non- 
sterile assistance removes the ampoule 43 holding the dental implant 44 from the external 
capsule 41 (and the fluid contained in the capsule, if any) by gripping with one hand, for 
instance, the transporter 47 and with the other hand the external capsule 40. Thereafter, the unit 
comprised of the ampoule 43 holding the dental implant 44, the transporter 47 and the knob 46 is 
brought over the sterile surgery area. Finally, the ampoule 43 with the dental implant 44 is 
separated from the transporter 47 and the knob 46 by axially depressing the latter and falls into 
the sterile surgery area. Therefore, any undesired interference of the non-sterile assistance with 
the dental implant 44 is avoided and the removal of the ampoule 43 with the transporter 47 from 
the external capsule 40 is no longer a problem. The fluid 42, if used, remains within the external 
capsule 40 and the dental implant 44 is delivered to the dentist or surgeon in the same state as in 
that of US Patent No. 6 261 097, as apparent from present Fig. 6C. 

With reference to Figs. 7 and 8A through 8D there is shown a third embodiment of a package 
with an external capsule for preserving a dental implant or a similar medical device according to 
the present invention. As shown in Fig. 7, the external capsule, which may have a substantially 
cylindrical shape, is indicated by reference numeral 50 and is closed by a cap 51. The capsule 50 
may be made of a transparent material or an opaque material. Transparent materials are 
preferred. 

Preferably the cap 51 engages the open portion of the external capsule 50 threadingly to provide 
for a sealed enclosure within the capsule 50. Advantageously the sealed enclosure may be filled 
with a fluid 52, such as an electrolyte or an aqueous solution, and houses an ampoule indicated 
with reference numeral 53 which may hold a dental implant (not shown). The seal may be 
increased by a membrane 59 provided in respect to the top opening of the external capsule 50. 

The ampoule 53 can be devised in the manner described in the prior art US Patent No 6 261 097. 
The person skilled in the art will however appreciate that the ampoule 53 may have other 
alternative configurations without departing from the scope of the present invention as defined in 
the appended claims. 

As shown in Fig. 7 the cap 51 is provided at the lower part thereof with a tear-off ring 51A 
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having a gripping tab 51H extending in a lateral direction. The lateral area of the cap 51 is 
provided with a suited surface 5 IB such as to facilitate the gripping thereof by hand or an 
appropriate tool (not shown). 

According to the third embodiment, the cap 5 1 is provided with a downwardly extending first 
engagement means 5 1 C which may be embodied as a plurality of discrete arms or a cylindrical 
section. The first engagement means 51C includes a lateral extension 5 ID adapted for engaging 
a first circular groove 56A or a second circular groove 56B which are both provided in a parallel 
spaced relationship on a knob 56. The cap 51 is also provided at its first engagement means 51C 
with a snap mechanism 5 IE adapted for snap coupling with a top portion 53 A of the ampoule 53 
when the cap 51 is screwed in a downward direction as will be described hereinafter. 

The upper surface of the cap 51 may be provided with a predetermined breaking line 5 IF, the 

■ 

circumference of which corresponds to that of widest cross section of the substantially 
cylindrical shaped knob 56. Alternatively, the top surface of the knob 56 may be sized, such as 
to sealingly engage an opening in the cap 51 corresponding to the surface defined by the 
breaking line 5 IF. 

Preferably, the cap 5 1 may be provided with a downwardly extending second engagement means 
5 1G which interacts with an upper portion 50A of the capsule 50 when the cap 5 1 is screwed in a 
downward direction as will be described hereinafter. Advantageously, the second engagement 
means 51G provides for a better sealing by the interaction with the upper portion 50A of the 
capsule 50, 

The operation of the third embodiment of the present invention is as follows. 

A non-sterile assistance removes in a first step the tear-off ring 51 A as indicated in Fig. 8 A by 
gasping the tab 51H. Subsequently, the non-sterile assistance screws the cap 51 down, as shown 
in Fig. 8B, such that the snap mechanism 5 IE perforates and cuts the membrane 59 and engages 
the top portion 53A of the ampoule 53 in the position shown in Fig. 8C. As may be seen in Fig. 
8C, the lateral extension 5 ID of the first engagement means 51C is now disengaged from first 
circular groove 56A (to which it was engaged in the state shown in Fig. 7) and is now within the 
second circular groove 56B of the knob 56. Also during the downward screwing motion of the 
cap 51 the knob 56 penetrates the breaking line 5 IF and extends past the upper surface of the cap 
51 as seen in Fig. 8C. At this stage the cap 51 is engaged with the knob 56 and the ampoule 53 
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thus forming a unit. As next, the assistance may unscrew the cap 51 and separate the unit 

* 

comprised of the cap 51, the knob 56 and the ampoule 53 from the external capsule 50 (and the 
fluid contained in the capsule, if any). Thereafter, the unit comprised of the ampoule 53, knob 56 
and the cap 5 1 is brought over the sterile surgery area. Finally, the ampoule 53 is separated from 
the unit in the sterile surgery area by axially depressing the knob 56 as shown in Fig. 8D. 
Therefore, any undesired interference of the non-sterile assistance with a dental implant is 
avoided and the removal of the ampoule 53 from the external capsule 50 is no longer a problem. 

With reference to Figs. 9 A through 10C there is shown a fourth embodiment of a package with 
an external capsule for preserving a dental implant or a similar medical device according to the 
present invention. As shown in Fig. 10, the external capsule, which may have a substantially 
cylindrical shape, is indicated by reference numeral 60 and is closed by a cap 61. The capsule 60 
may be made of a transparent or an opaque material. Transparent materials are preferred. 

Preferably the cap 6 1 engages the open portion of the external capsule 60 in a bayonet lock 60A. 
To this end, the cap 61 is provided with downwardly extending arms 61C having lock knobs 
6 ID. Furthermore, the open portion of the external capsule 60 is sealed with a membrane 69 for 
defining a sealed space or enclosure within the external capsule 60. Advantageously the sealed 
enclosure may be filled with a fluid 62, such as an electrolyte or an aqueous solution, and houses 
an ampoule indicated with reference numeral 63 which may hold a dental implant 64 via a 

* 

holding element (not shown). The ampoule 63 can be devised in the manner described in the 
prior art US Patent No 6 261 097. The person skilled in the art will however appreciate that the 
ampoule 63 may have other alternative configurations without departing from the scope of the 
present invention as defined in the appended claims. The ampoule 63 is provided with a vision 
field, indicated at 60B, which may be devised in form of an opening therein or as a section made 
of a transparent material. 

As shown in Figs. 9 A and 9C the cap 61 is provided at the lower part thereof with a safety ring 
61A which is broken upon removal of the cap 61 from the external capsule 60 and remains 
attached thereto. The lateral area of the cap 61 is provided with a suited surface 6 IB such as to 
facilitate the gripping thereof by hand or an appropriate tool (not shown). 

According to the fourth embodiment, the cap 61 is provided with a downwardly extending first 
means 6 IE which may be embodied as a plurality of discrete arms as shown in Figs. 9 A and 9C 
or as a cylindrical section. The first means 6 IE includes a lateral extension 61F adapted for 
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engaging a tip end portion 63 A of the ampoule 60, as will be explained below. Advantageously, 
the tip end portion 63A has a knob like shape, such that it can be fully engaged by the lateral 
extension 6 IF. Additionally, the first means 6 IE may also be adapted to perforate and/or cut the 
membrane 69. 

The cap 61 has also a downwardly extending perforating and cutting means 61G which may be 
embodied as a plurality of discrete arms or as a cylindrical section and which is adapted to 
perforate and cut the membrane 69, as will be explained hereinafter. Preferably, the perforating 
and cutting means 61G may be slightly longer than the first means 6 IE, such that the perforating 
and cutting action of the perforating and cutting means 61G occurs prior to the any action of the 
first means 6 IE. 

A knob 66 is received in an opening 61H of the cap 61 and is held in place by a lock mechanism 
formed of a groove 66A on the knob 66 with a flange 611 on the cap 61. As will be appreciated 
by the person skilled in the art, the flange may be provided on the knob and the groove on the 
cap without departing from the scope of the invention as defined by the appended claims. 

The operation of the fourth embodiment according to the present invention is as follows. 

With the cap 61 in the upward position, as shown in Fig.9A, a non-sterile assistance moves the 
cap 6 1 in a downward direction by rotating the cap 6 1 in the bayonet lock 60A from the upper 
position indicated with 60C on the external capsule 60 to the lower position indicated by 60D on 
the external capsule 60. Although the bayonet lock 60A is shown as having an upright or vertical 
section at about position 60G, such that extraction of the cap 61 from the external capsule 60 
necessitates a rotational and a vertical motion, it has been found that advantageously the bayonet 
lock can be shaped in a different manner, for instance s-shaped, for allowing the extraction of the 
cap with a rotational movement only. 

As shown in Fig. 10A, when the cap is fully moved in the downward direction, the membrane 69 
is perforated and cut by the perforating and cutting means 6 1 G (and possibly by the first means 
61E). 

Furthermore, the lateral extensions 61F of the first means 61E become engaged with the tip end 
portion 63 A of the ampoule 60, whereupon the cap 61 (with the knob 66 held in place therein) 
and the ampule 63 form a unit. In this position the tip end portion (63A) contacts the lower 
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As next, the assistance may turn the cap 61 and pull in the upward direction from the position 
60D in the bayonet lock 60A and completely disengage the unit formed by the cap 61 (with the 
knob 66) and the ampule 63 from the external capsule 60 (and the fluid contained in the capsule, 
if any), as shown in Fig. lOB. In this state the safety ring 61 A remains engaged with the external 
capsule 60. 

Thereafter, the unit comprised of the cap 61 and the ampule 63 is brought over the sterile surgery 
area. Finally, the ampoule 63 is separated from the unit in the sterile surgery area by axially 
depressing the knob 66 as shown in Fig. 10C. Therefore, any undesired interference of the non- 

m 

sterile assistance with a dental implant is avoided and the removal of the ampoule 63 from the 
external capsule 60 is no longer a problem. 

It has been found in respect to all above embodiments and also in respect to conventional 
external capsules, such as those described in US Patent No. 6 261 097, that the external capsule 
may be very advantageously manufactured from cyclo-olefin copolymer (COC) or the like, 
which is a plastic material with an excellent impermeability to moisture (less than 5%, preferably 
less than 1% fluid loss per year) and good impermeability to gas. At the same time COC is 
transparent and can be sterilized and has full medical device certification (FDA, CE). COC is 
also advantageously used to manufacture the ampoule in view of its good hydrophobic properties 
(less than 0.01% fluid absorption in 24 hours at 23°C), such that the overall shape of the 
ampoule does not change while immersed in a fluid. 

The cap may be advantageously manufactured from a polymer. High density polyethylene 
(HDPE) or low density polyethylene (LDPE) has proven particularly advantageous for caps. 
Also polypropylene (PP) has proven advantageous for caps according to the present invention, 
particularly for those according to the fourth embodiment thereof. Nevertheless, as above, the 
HDPE, LPDE or PP cap can be applied to all above embodiments and also in respect to 
conventional external capsules, such as those described in US Patent No. 6 261 097. 

Further, the cap can be replaced by a sealing barrier or used together with the barrier, such that a 
particularly good impermeability is provided in conjunction with the COC external capsule. 
Preferably, the sealing barrier is embodied as an aluminum membrane. Nevertheless, titanium or 
. polymer membranes can also be used. 
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In addition, the combination of a COC capsule with a HDPE or LDPE cap and/or the aluminum 
barrier provides for an excellent shelf life of the medical device stored therein, particularly if a 
storage fluid, such as an electrolyte or an aqueous solution, is used. The shelf life is further 
improved by the quality of the seal between the capsule and the cap. 

The foregoing description of the invention, including the preferred embodiments thereof, has 
been presented for the purpose of illustration and description. It is not intended to be exhaustive 
nor is it intended to limit the invention to the precise form disclosed. It will be apparent to those 
skilled in the art that the disclosed embodiments may be modified in light of the above teachings. 
In particular, a person skilled in the art will readily understand that the external capsule and the 
ampoule are not limited to the use with dental implants. Rather the external capsule and the 
ampoule may by used in connection with other medical or non-medical devices providing the 
same handling and sterility maintenance advantages as described hereinbefore. 

The embodiments described are chosen to provide an illustration of principles of the invention 
and its practical application to enable thereby one of ordinary skill in the art to utilize the 
invention in various embodiments and with various modifications as are suited to the particular 
use contemplated. Therefore, the foregoing description is to be considered exemplary, rather 
than limiting, and the true scope of the invention is that described in the following claims. 

Where technical features mentioned in any claim are followed by reference signs, those 
reference signs have been included just for the sole purpose of increasing intelligibility of the 
claims and accordingly, such reference signs do not have any limiting effect on the scope of each 
element identified by way of example by such reference signs. 
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